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8:30 am. Business and Executive Session: DR. WALTER F. LEVER, BOSTON,
MASSACHUSETTS, presiding.
SCIENTIFIC SESSION: DR. WILLIAM MONTAGNA, BEAVERTON, OREGON, presiding.
1. PRESIDENTIAL ADDRESS: THE ETIOLOGY AND TREATMENT
OF PEMPHIGUS AND PEMPHIGOID: W. F. LEVER, M.D., Tufts Uni-
versity, Boston, Massachusetts.
2. RECONSTRUCTION OF AN EPIDERMIS BY TRANSPLANTED OR-
GAN CULTURES OF ADULT HUMAN SKIN. W. SUMMERLIN, M.D., M.
CHARLTON, B.S., AND MARVIN A. KARASEK, PH.D. Department of Dermatol-
ogy, Stanford University School of Medicine, Stanford, Calilornia 94305.
Changes in the behavior of cells after cell culture may result from spontaneous somatic
mutations or from modulations imposed on the cell by non-physiologic growth condi-
tions. To determine if: 1) organ culture of skin induces permanent somatic mutations
in epithelial cell growth; and 2) if modern culture techniques can extend the uses of
available skin in grafting procedures, the growth and behavior of transplanted organ
cultures of skin was studied in limited third degree burns in a group of selected burn
patients. Normal tissue was maintained under standard growth conditions (J. Invest.
Derm. 47: 533, 1966) and grafted to autologous hosts. The reepithelialization potential
of the grafted tissue was studied by direct observation and microscopically in repre-
sentative biopsies. The results of these studies show that skin may be maintained in
organ culture for up to 4 weeks, and that such long-term cultures retain the ability to
rapidly reepithelialize a burn site after transplantation. No evidence for a spontaneous
or an induced mutation has been observed in grafts of 1 year duration suggesting that
this approach may markedly extend the uses of restricted amounts of normal skin
tissue for skin grafting procedures.
3. ELECTRON MICROSCOPIC STUDIES OF CELL MEMBRANES OF
CORNIFIED HUMAN EPIDERMAL CELLS. KEN HASHIMOTO, M.D., Di-
vision of Dermatology, Dept of Medicine, The Univ. of Tennessee and
Veterans Administration Hospital, Memphis, Tennessee 38104.
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One of the characteristic differences between cornified human epidermal cells and their
subjacent precursor cells is in the unique thickness of the cellular envelope. The
envelope is twice as tlnck (lOOA) in cornified cells as it is (80A) in non-cornified cells.
The mechanism by which this thick cellular envelope is formed has not been agreed upon.
Evidence is presented that the marginal band (1) is a de novo product preeiptiated along
the eytoplasmic side of the orginnl plasma membrane; (2) has outer and inner de-
limiting lines of high electron density; and (3) represents the true cellular envelope
of the corniflecl human epidermal cells. The original trilaminar plasma membrane does
not increase its thickness. It is seen as such in the lowermost layer of the stratum
corneum. It is seen as a discontinuous line in the upper layers, and as a desquamated
lamellar structure in the intercellular spaces. The membrane-coating granules are seen
outside of the original plasma membrane. They appear to contribute to the intercellular
cement but not :to the marginal band. The marginal band is thus not derived from either
the trilaminar membrane or from the membrane-coating granules but is formed separately
as an integral part of the keratinization process.
4. THE PHAGOCYTIC NATURE OF THE KERATINOCYTE IN HU-
MAN EPIDERMIS AFTER TAPE STRIPPING. J. H. MOTTAZ, B.S. AND
A. S. ZELICKSON, M.D., University of Minnesota, Medical School, Depart-
ment of Dermatology, Minneapolis, Minnesota 55455.
Tape stripping of skin causes an accelerated cell turn-over time in human epidermis
as well as marked nuclear and cytoplasmic changes in the keratinoeytes.
To examine these changes in detail at the ultrastructural level 2 mm punch biopsies
were taken at 5, 24, 48, and 72 hours following stripping of the lower back. This tissue
was fixed in 0504, embedded in Epon, and examined with the electron microscope.
Few changes were noted in the keratinoeytes of the 5 and 24 hour tissue. The
greatest changes seen were in tissue taken 48 hours after stripping. Lysosomes with
melanosomes, mitoehondria, and other cell parts were found in the keratinocytes. Some
lysosomes contained membranes and amorphous matter. Significantly, parts of Langer-
hans cells, identified by the Langerhans cell granules, were also present within keratino-
cytes. These observations strongly suggest that the keratinocyte, when necessary, may
become a phagocyte.
The optimum time for the greatest phagocytic activity appears to be 48 hours after
stripping.
5. UPTAKE, INTRACELLULAR TRANSPORT AND STORAGE OF EX-
OGENOUS PROTEIN BY LANGERHANS CELLS. K. WOLFF, M.D. AND
E. SCHREINER, M.D., 1. Dept. Dermatology, University of Vienna, A 1090
Vienna, Austria.
Utilizing peroxidase as an electron microscopic marker we have previously shown that
proteins injected into the skin gain entry into keratinoeytes by endocytosis. It was now
considered desirable to study protein uptake by Langerhans cells (LC) in order to test
the hypotheses that a) LC are "epidermal macrophages" and b) that the LC granules
represent endocytic organelles.
Horseradish peroxidase was injected into the skin of guinea pigs and human volun-
teers. Biopsy specimens obtained at various intervals up to 32 hours were processed for
routine electron microscopy and the ultrastructural demonstration of perioxidase and
acid phosphatase. Appropriate controls were run. Immediately after injection peroxidase
filled the intercellular spaces of the epidermis. After 2 hours LC started to engulf the
tracer protein incorporating it into spherical phagosomes. Subsequently perioxidase was
found in small vesieles within the Golgi region and in multivesicular bodies which also
exhibited acid phosphatase activity. The tracer protein was invariably absent from LC
granules.
It is concluded that a) LO take up exogenous material by endocytic mechanisms and
degrade them by means of their lysosomal system. This, however, does not sufficiently
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justify the designation "epidermal macrophage" as a similar and quantitatively even
more pronounced process takes place in keratinocytes. b) The LC granules do not
participate in the uptake and intracellular transport of the marker protein and, there-
fore, their postulated endocytic function is questioned.
7. SCANNING ELECTRON MICROSCOPY OF PSORIATIC KERATIN
CELLS. Y. MIsHI, M.D., Departments of Dermatology, Wakayama
Medical University, Wakayama, Japan, 640 and Wayne State University,
Detroit, Michigan 48207.
Scanning electron microscopy, which employs surface scattered electrons rather than
specimen transmitted electrons, allows for the observation of cell surfaces at direct magni-
fications of up to at least 140,000 with a depth of focus permitting three dimensional
visualization. The development of this new tool provides a unique opportunity for the
ultrastructural study of normal and pathological cell surfaces.
Scanning electron microscopy of 4 cases of psoriatic epidermis reveals that the horny
layer is composed of individual keratin cells having distinct linear borders of ap-
proximately 15 in length. In many areas there is clearly seen an intercellular space of
2O0m containing connecting or separated desmosomes. Examination of the surface
ultrastructure reveals that on some surfaces there are distinct 400mu pore-like structures,
regularly distributed at 200 mp intervals, while on other surfaces there occurs villus-like
structures approximately 230mg long and 400mi in diameter.
It is found that the stratum corneum of human epidermis maintains distinctly organized
fine surface structures. These topographical features, which may vary according to the
physiological and pathological status of the epidermis, can now be visualized with the
scanning electron microscope.
8. INDUCTION OF GROWTH AND DIFFERENTIATION IN POSTEM-
BRYONIC EPITHELIAL CELL CULTURES. MARVIN A. KARASEK, PH.D.,
Department of Dermatology, Stanford University School of Medicine,
Stanford, California 94305.
Epidermal growth and differentiation is closely related to chemical inducers present
in the dermis. To determine if the inductive effect of dermal tissue could be duplicated
in a cell-free postembryonic system, the influence of fibroblast cell cultures on growth and
differentiation of trypsin-released epithelial cells was studied in cell culture. When sus-
pensions of postembryonic rabbit epithelial cells are plated on purified collagen gels,
rapid degeneration of the cell population always occurs. In contrast, if cells are plated
on fibroblast-impregnated collagen gels, a markedly accelereated growth, differentiation
and survival of the epithelial cells takes place. Histologic sections of the fibroblast-epi-
thelial cell cultures show a multilayered, ordered structure with the formation of
keratin. Cell-free supernatant growth medium from autologous fibroblast cultures dupli-
cates the inductive effect of intact fibroblasts suggesting that fibroblasts actively synthe-
size and secrete inducers while in cell culture. Addition of radioactive phosphorous and
uptake by epithelial cells provides a sensitive and quantitative method to determine
levels of inducers in cultures of both normal and abnormal skin fibroblast.
9. CONTROL OF DNA BIOSYNTHESIS IN THE EPIDERMIS. ROGER A.
LEWIS, PH.D. AND MARVIN A. KARASEK, PH.D., Department of Dermatology,
Stanford University School of Medicine, Stanford, California 94305.
Radioactivity incorporation studies using deoxynucleoside-C-14 substrates established
that the major pathways for the biosynthesis of DNA in the newborn mouse skin are as
follows:
I-




With the knowledge of this sequence of reactions and with the observation that
enzymes known to be involved in the control of mammalian DNA are participating in
this reaction sequence, the cytoplasmic fraction was studied and subsequently demon-
strated to possess high activities of the control enzymes thymidine kinase, deoxyuridine
kinase, deoxycytidine kinase and deoxycytidylate deaminase. Although 5-methyldeoxy-
cytidine (or one of its phosphorylated forms) was found not be be an intermediate in
the conversion of deoxycytidine to thymidylic acid, it effectively inhibited deoxycytidine
kinase and deoxyuridine kinase while only slightly inhibiting thymidine kinase. These
results show that DNA synthesis in the epidermis is via a series of allosteric enzymes,
and suggest that control of DNA synthesis in epidermis could be achieved by use of
naturally occurring intermediates acting at allosteric control sites.
10. EPIDERMAL AND HAIR ROOT PROTEIN SYNTHESIS: PROD-
UCTS OF THE SYNTHETIC REACTIONS. T. ThZUKA, M.D., PH.D.,
K. MAT5UI, PH.D., AND I. M. FREEDBERG, M.D., Department of Dermatol-
ogy, Beth Israel Hospital, and Harvard Medical School, Boston, Massa-
chusetts.
Quantitative aspects of mammalian epidermal and hair root protein synthesis have
been clarified through the use of cell-free protein synthesizing systems. During the
present study similar techniques have been applied to the qualitative aspects of this
problem.
Radioactively labelled amino acids were injected intracutaneously into guinea pigs.
The non-particulate proteins of epidermis and hair root cells were separated by acrylam-
ide gel elcctrophoresis and compared to similar material obtained from liver follow-
ing intracardiac injection of precursors. The number and migration rate of liver proteins
was greatest; that of hair root proteins least. Proteins synthesized in cell-free systems
from each of the tissues have been studied by gel clcctrophorcsis, density gradient
ccntrifugation and molecular sieve chromatography. Although the products are heterogene-
ous, both cpidermal and hair root systems synthesize protein species with molecular
weights over 10.
The incorporation of 15 specific amino acids has been compared in epidermal, hair
root and liver cell-free systems. Cystine and argininc incorporation nrc relatively higher
in epidermis aad hair roots while incorporation of histidinc and the amino acids of the
urea cycle are low. The studies indicate that proteins arc synthesized in vitro which
have characteristics similar to those of native cpidermal and hair root proteins.
AFTERNOON SESSION
SATURDAY, JULY 12 1969 NEW YORK HILTON HOTEL
2:00 p.m. SCIENTIFIC SEssIoN: DR. GEORGE E. ODLAND, SEATTLE WASHINGTON,
presiding.
1. ADENINE NUCLEOTIDASE ACTIVITIES IN THE EPIDERMIS OF
THE WHITE RAT. T. ROSRTT, PH.D. AND J. G. SMITH, JR., M.D., Medical
College of Georgia, Augusta, Georgia 30902.
ATP nnd ADP were incubated with extracts of rat epidermis, aliquots withdrawn at
intervals and analyzed biochemically and chromatographically. Paper chromatography of
the ATP incubation revealed a swift equilibration with ADP, then AMP, and finally
the only nuclcotidcs present were AMP and an unknown spot. The ADP incubations
showed essentially the same thing. The unknown spot traveled the same as 3', 5'-cyclic
AMP in two different chromatographic systems. Biochemical analysis revealed the
presence of ATPase and adenylate kinase. The adenylatc kinase was not purifiable by
treatment with acid or heat, but ammonium sulfate precipitation followed by passage
through a Scphadcx-G-100 column resulted in a 200 fold purification. When lysosomes were
prepared from rat skin or liver and fractionated in a Sucrose-Ficoll density gradient,
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adenylate kinase activity followed acid phosphatase and beta glucuronidase. This work
indicates that the adenine nucleotidase activities of rat epidermis may be resolved into
adenylate kinase, ATPase, and adenyl cyclase, and that some of these enzymes may be
lysosomal in origin.
2. INHIBITION OF PROTEIN SYNTHESIS IN GRANULAR CELLS BY
ACTINOMYCIN D AND PUROMYCIN. K. FUKUYSAMA, M.D. AND Was.
L. EPSTEIN, M.D., Division of Dermatology, University of California, San
Francisco Medical Center, San Francisco, California 94122.
Prior autoradiographic studies have demonstrated that a unique protein is syn-
thesized in granular cells to form keratohyalin granules. The present study examines
ultrastructural and autoradiographical changes which occur in granular cells after
antibiotic-induced suppression of protein synthesis. Aetinomyein D (80—120 tg), a RNA
polymerase inhibitor, and puromyein (03-0.6 mg), a binding inhibitor, were given by
single or repeated intradermal injections to newborn rats (4—5 days old); control
animals received saline injections. Two, 4, 6, 8, 12 and 24 hours after the initial injec-
tion, histidinc-113 was injected intradermally at the same sites. Biopsies secured 30 minutes
later were prepared for autoradiography and electron microscopy. Protein synthesis as
measured by incorporation of histidine-11' in granular cells and leueine-11' incorporation
into basal and spinous cells was markedly diminished, confirming that de novo protein syn-
thesis takes place in all cell layers in the epidermis. By 12 hours, granular cells demonstrated
groups of short and densely stained fibrillar structures often localized by keratohyalin gran-
ules. Ribosomes remained grouped in actinomyein D treated animals, but they were dis-
crete in puromycin treated animals. Keratohyalin granules in the lower layers became
tiny while those in the upper layers were reduced in opacity.
3. CATECHOLAMINES IN THE RAT HAIR CYCLE. G. MORETTI, C. Cs-
PRIANI, A. REBORA, E. RAMPINI, AND F. CROVATO, University of Genoa, 16132
Genoa—Italy.
Following previous observations on the quantitative fluctuations of histamine,
serotinin, total acid mueopolysaeeharides and fractions of them, we have analysed the
quantitative levels of cateeholamines, expressed as nor-epinephrine, in the rat hair
cycle.
Accordingly, on the 4th, 9th, 15th, 20th, 23rd, 27th, and 32nd day of the 3rd hair cycle,
the skin from the back of male Wistar rats was treated with Bertler et al's technique
(1958), i.e. it was homogenized with 110104 O.4M; run through a chromatographic
column (Dowex 400m) to partition the catecholamines; this was followed by oxidation
of nor-epinephrine with K8Fe (ON)0 and the amine spectrofluorimetrie evaluation.
We found considerable fluctuation in nor-epinephrine: in the first part of anagen the
level was practically steady around 3tg/g/d.w.; after the 15th day in the cycle, however,
the level started rising and continued to increase throughout the rest of anage, the
whole of eatagen and the greater part of telogen reaching a maximum of about 6.Spg/g/
d.w. In the last week of telogen, on the contrary, nor-epinephrine levels started de-
creasing being (4.5,zg/g/d.w.) on the last day.
These data were statistically confirmed and their graphic picture was found to be
substantially similar to the one we had previously obtained for serotonin.
4. POST-TRANSFER DIGESTION OF MELANOSOME COMPLEXES
AND SALTATORY MOVEMENT OF MELANIN GRANULES WITHIN
MAMMALIAN EPIDERMAL CELLS. SIDNEY N. KLAUS, M.D., Section
of Dermatology, Yale University School of Medicine, New Haven, Connecti-
cut 06510.
During the pigmentation process in mammalian skin, packages of melanosomes are
regularly transferred from melanoeytes to epidermal cells. In this study, the fate of the
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newly transferred melanosome complexes was examined in guinea pig epidermal cells
in vitro.
Time-lapse cinemicrographs indicated that, following transfer, melanosome packages
were carried to a perinuelear position within the epidermal cells. They became sur-
rounded by phase dense granules and, after a variable period of time the melanosome
packages were digested and the melanin granules were dispersed throughout the
cytoplasm of the keratinocytes. Enzyme histocbemical staining demonstrated the pres-
ence of acid phosphatase in the vicinity of the complexes during this stage.
Dispersed granules were observed to undergo saltatory (non Brownian) movements.
The rates of the displacements were often more than three micra per second. The
directions of the displacements appeared to he random and the movements were not
affected by a-MSH (500 /Lg/ml). However, lowering the temperature of the media
(to 4°C), or adding colehicine (1 >< 1O M) inhibited the movements, suggesting that
the saltations were related to the presence of linear constraining elements (micro-
tubules) in the cells.
5. DNA, RNA, AND PROTEIN SYNTHESIS OF PIGMENT CELLS IN
CULTURE. Y. KITANO, M.D. AND F. Ru, M.D., Oregon Regional Primate
Research Center, 505 N.W. 185th Avenue, Beaverton, Oregon 97005.
The pigment cell line derived from a Blo mouse melanoma shows variation in size,
shape and degree of pigmentation. The DNA, RNA, and protein synthesis in each of
these morphologically different cell types are studied by autoradiography in order to
determine whether or not their proliferative and metabolic activities also vary. Pig-
mented cells, except those heavily laden with melanin granules, synthesize DNA and
RNA to the same extent as the nonpigmented ones. The small round or bipolar cells,
both pigmented and nonpigmented, show greater activity of DNA synthesis than
the larger, long, bipolar or epitheloid cells. The incorporation of tyrosine, however, is
slightly higher in the pigmented cells. The changes of DNA, RNA, and protein
synthesis in these cells after TJV irradiation are also investigated.
6. THE SITE OF TYROSINASE ACTIVITY WITHIN THE MELANO-
SOME. K. TODA, M.D., Y. HORI, M.D., PH.D., AND T. B. FITZPATRICK, M.D.,
PH.D., Dept. of Dermatology, Harvard Med. School, Mass. Gen. Hosp.,
Boston, Mass. 02114.
Last year we reported (Fed. Proc. 27: 722, 1968) the isolation of a spherical, mem-
brane-limited, unpigmented organelle from embryonic retinal pigment epithelium, which
was shown to contain tyrosinase activity and is the first stage in the development of
the melanosome; it was therefore termed "melanosome, Stage I." Later stages become
ellipsoidal and develop characteristic internal membranous filaments which gradually
become melanized; these later stages are called "melanosome, Stage II, III, or IV." This
report demonstrates the specific sites of tyrosinase activity within these various stages
of the melanosome. The melanosomes were observed in isolated fractions of embryonic
retinal pigment epithelium and in tissue culture; electron microscopic histochemical
technics using DOPA and DOPA-H" were used. The most intense tyrosinase activity is
present only on the unit membrane in the Stage I melanosome. In Stage II, however,
tyrosinase activity is present both on the unit membrane and on the membranous
filaments. In Stages III and IV, no tyrosinase activity is present on the unit membrane,
but some tyrosinase activity is present on the membranous filaments. The finding of
high tyrosinase activity in Stage I melanosomes is different from previously reported
results which state that tyrosinase activity is only present in Stage III. We believe, there-
fore, that the major action of tyrosinase occurs in Stages I and II and that the melanin
polymer simply becomes detectable in Stages III and IV because of continued non-
enzymic formation of the melanin polymer.
7. ACTIVATION OF MELANOMA TYRO5INA5E BY CHLORPROMA-
ZINE. MELVIN H. VAN WOERT, M.D., Dept. of Internal Medicine, Yale Univ.
School of Medicine, New Haven, Conn. 06510.
PROGRAM 381
Since cutaneous hyperpigmentation is frequently seen in patients treated with large
doses of chlorpromazine (CPZ), the effect of this drug on melanin metabolism was investi-
gated.
CPZ 19mg/Kg/day was administered intraperiotneally to C57B1/6J mice bearing
B-b melanomas, beginning two days after transplantation of the tumor. The animals
were killed 11 to 13 days after transplantation and the tyrosinase activity of melanoma
homogenates was measured with an oxygen electrode. The tyrosinase activity of the
CPZ treated melanomas was twice that of the melanomas from saline injected control
animals. CPZ (19 mg/Kg/day) also increased the incorporation of C'4 labeled dihydroxy-
phenylalanine into the B-16 melanoma. A two-fold increase in B-16 melanoma tyrosinase
was produced in vitro by the addition of 10-'M CPZ. This activation of tyrosinase by
CPZ could be further increased by U.V. irradiation of the reaction mixture.
The effect of other phenothiazine compounds on melanoma tyrosinase was also
measured in vitro. At a concentration of 10'M, the activation of tyrosinase by other
phenothiazines (expressed as % of control) are: trifiuoperazine, 338%; CPZ, 204%;
ethopromazine, 157%; promazme, 148%; and chlorpromazine sulfoxide, 143%.
The results suggest that phenothiazine induced hyperpigmentation of the skin may
he due to activation of tyrosinase resulting in increased melanin production.
8. TISSUE CULTURE TECHNIQUES IN THE STUDY OF CELL PRO-
TOBIOLOGY AND PHOTOTOXICITY. R. G. FR:EMAN, M.D., W. Mun-
TISHAW, AND J. M. KNOX, M.D., Baylor University College of Medicine,
Houston, Texas 77025.
Utilizing small tissue culture chambers with a quartz window, monolayers of epithelial
cells were cultured and exposed to the emission from a high intensity grating
monochromator, providing a simple and versatile in vitro system for photobiological
studies. Phototoxicity has been demonstrated with ease in t.issue cultures exposed to
declomycin, thioridazine, 8-methoxypsoralen, and hematoporphyrin. It could not be
demonstrated with other non-photosensitizing agents. Cell monolayers are also extremely
sensitive to mid-ultraviolet wave-lengths without exposure to exogenous photosensitizers.
Usefulness and significance of these results will be discussed in relation to other
methods of inducing photosensitization experimentally.
9. THE SUPERIORITY OF PABA AND ITS ESTER IN ETHYL ALCO-
HOL AS SUNSCREENS. M. A. PATHAK, PH.D., THOMAS B. FrrzPATIucK,
M.D., PH.D., AND EDGAR FRENK, M.D., Dept. of Dermatology, Harvard
Medical School, Mass. General Hospital, Boston, Mass.
We wish to report a 3-year ('65—'68) study of the relative protective value of 24
commercial sunscreen preparations and various ultraviolet-light-absorbing chemicals and
recommend 2 highly effective sunscreen formulations. The sunburn preventing potency
was determined under: a) artificial UV sources, using 65 females; b) sunlight, using
175 subjects and rigorous field conditions designed to simulate normal usage. 4 clinical
trials were conducted; 3 in the Arizona desert, and 1 in the Swiss Alps. The results are:
1) 5% p-aminobenzoic acid (PABA) in 70—95% ethanol and 2.5% Escalol 506 (isoamyl-
p-N, N-dimethylaminobenzoate) in 65—95% ethanol are the most effective sunscreens
available. These formulations after a single application afford protection of fair-skinned
individuals undergoing: a) long exposure (over 4 hr) under intense sunlight; b) ex-
ercise, accompanied by profuse sweating; c) swimming (15—30 mm) in fresh or sea
water; d) sunbathing under warm and humid conditions; e) skiing on IJV-refiecting
mountains at high altitudes. Only the ethanolic solutions of these two agents were
found to be much more effective and substantive than 24 commercial sunscreens that were
largely and easily removed with swimming or sweating. Although PABA and its de-
rivatives have been used for over 40 years as sunscreens, the unique finding of these
studies is the remarkable ability of a 5% solution of PABA and 2.5% Escalol 506 in
65—95% ethanol to protect normal human skin against intense solar radiation under
rigorous field conditions simulating normal usage.
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10. ECCRINE ANHIDROSIS DUE TO GLUTARALDEHYDE, FORMAL-
DEHYDE, AND IONTOPHORESIS. BERNARD I. GORDON, M.D. AND
HOWARD I. MAIBACH, M.D., Division of Dermatology, Department of Med-
icine, University of California School of Medicine, San Francisco, Califor-
nia.
To gain insight into the mechanism of action of some experimentally and thera-
peutically induced anhidrotic agents, we studied their anatomic site of action. 15
healthy adult male and female volunteers comprised the test panel. 5% glutaraldehyde
and 5% formaldehyde were applied twice daily for 4 days to the forearms. Degree of
anhidrosis was then determined with a modified Bollard sudorometer (Arch. Derm.
92: 192, 1965) after ID. injection of 1:1,000 methacholine (0.1 ml.). Degree of anhidrosis
was calculated comparing sweat rates of treated sites to opposite untreated control
sites. Forearm sites were also iontophoresed with saline for 15 mm. for 3 days, then
tested in the above manner. Test and control areas were then stripped to glistening to
ascertain anatomic site of action, reinjected with methacholine, and sweat rates recorded.
Anhidrosis produced by glutaraldehyde, formaldehyde, and saline inotophoresis was
largely removed by stripping, soggesting the site of action involved the stratum corneum.
As a positive control, aluminum and scopolamine anhidrosis were produced in the same
manner. This was not ablated with stripping, indicating a site of action beneath the
stratum corneum. That the site of action of these aldehydes (and iontophoresis) is the
stratum corneum suggests the possibility that other superficial anhidrotic agents not
having the sensitizing capacity of these aldehydes may be found.
11. EFFECT OF APPLIED CONCENTRATION ON PERCUTANEOUS
ABSORPTION IN MAN. HOWARD I. MAIBAcH, M.D. AND ROBERT J. FELD-
MANN, M.D., Division of Dermatology, Department of Medicine, University
of California School of Medicine, San Francisco, California.
It is generally considered that the stratum corneum is such an effective barrier
that only minimal amounts of chemical penetration might be anticipated for most
compounds. This study estimates the total absorption of several compounds under
conditions of maximum exposure. The experimental variation from our previously
reported work (N.W. Acad. Sci. 141:423, 1967) was to increase the chemical applied
from 4 pg/cm' in 3 steps to 200 pg/cm2. 4 pg/cm2 is approximately equivalent to the
amount applied in an 025% topical; 2000 pg/em2 leaves a grossly visible deposit of
chemical. Increasing concentration always increases total absorption. The absorption of
androstenedione and testosterone propionate remained proportional to the dose at 40 pg
and 400 pg, respectively, For salicylic acid this proportion actually increased at 40 and
400 pg/cm.2 The total absorption at 2000 pg for all compounds tested was about 20%
of the 4 pg control (100-fold increased in totsl absorbed). Extrapolating the total absorp-
tion at effective maximum concentration to total body exposure, absorption could be:
hydrocortisonc, 5 mg.; cortisone, 43 mg. (both at 40 pg/cm2); testosterone, 216 mg.;
testosterone propionate, 243 mg.; androstenedione, 1.0 gm; caffeine, 1.6 gm; salicylic acid,2.0 gm; benzoic acid, 5.7 gm (at 2000 pg/cm2). The latter data suggests that gram
amounts of some compounds can be absorbed through normal skin under possible
conditions of therapeutic and environmental exposure.
12. CUTANEOUS LIPOGENE5.I5. I. EVALUATION OF MODEL SYS-
TEMS AND THE UTILIZATION OF ACETATE, CITRATE AND
GLUCOSE AS COMPARED WITH OTHER TISSUES. VIcToR R.
WHEATLEY, PH.D., D.So., LEONARD T. HODGINS, B.S. AND WILLIAM M. CooN,
M.D., NeW York University School of Medicine, NeW York, N.Y. 10016.
Indirect evidence indicates that lipid metabolism in skin differs from that of other
tissues, yet clarification is lacking. While acetate is not the physiological precursor oflipid it is usually used in isotopic studies. To facilitate this study, model systems for
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cutaneous lipogenesis have been used viz.: (a) whole skin: guinea pig ear slices (10
mg) incubated (4 hr. 37°C) in glucose-KRP buffer (0.5 ml) with added precursor (1 c;
0.002M); (b) sebaceous glands: slices from rat preputial gland, Mongolian gerbil
ventral gland, guinea pig supracaudal gland and golden hamster dorsal gland. Direct
comparisons with liver and adipose tissue were also made. Precursors were acetate-
1, 2-14C (reference), glucose-TJ-14C and citrate-i ,5-14C. Mean incorporation rates for
acetate into lipid were :—skin 145 mmoles/Gm wet tissue/hr; liver 3 mmoles/Gm/hr;
adipose tissue 2 mimoles/Gm/hr. Incorporation rate for glucose in skin was double
rate for acetate but in liver was several hundred times acetate rate. Citrate incorpora-
tion in skin was only 5% of the rate for acetate. The sebaceous complexes showed lower
rates for acetate than did skin of same animal. Hence, either these specialized glands
are much less active than the sebaceous glands of the rest of the skin, or appreciable
lipogenesis takes place outside the sebaceous glands. Our data confirms the seemingly
unique nature of cutaneous lipogenesis.
13. CHANGES IN HUMAN SKIN SURFACE LIPID COMPOSITION
FROM THE NEONATAL PERIOD TO ADOLESCENCE. P. RAMASA-
TRY, M.S.*, D. T. DOWNING, PH.D., P. E. Poem, M.D., AND J. S. STRAUSS,
M.D., Department of Dermatology, Boston University School of Medicine,
Boston, Massachusetts 02118.
The proportions of free fatty acids (FFA), triglycerides (TG), wax esters (WE),
cholesterol (CH), cholesterol esters (CE) and squalene (SQ) were determined in surface
lipid from the foreheads of 43 subjects ranging in age from 1 month to 15 years. The
lipid samples were analyzed individually by quantitative thin-layer chromatography.
Previous studies have usually involved total cholesterol measurements on pooled samples
from children up to 12 or 15 years of age. The results may be grouped as follows:
Age No. FFA TG WE CII CE SQ
<4 15 21.4 45.0 12.3 3.9 9.5 7.8
4—8 13 16.5 45.5 6.6 7.6 16.2 7.1
8—10 7 19.1 44.2 18.1 3.5 6.1 8.9
10—15 8 19.4 42.7 23.5 1.6 4.4 8.2
Our studies show that total CII reaches much higher concentrations prior to the age
of 8 than previously reported and decreases to adult levels by age 10. The relative
amounts of SQ, TG, and FFA do not show appreciable change with age. In contrast,
WE, which are found in low concentrations in children, increase as CII and CE decrease.
This supports the opinion that CII from the epidermis is diluted with products from
the sebaceous glands as they increase in activity with maturity. However, the onset
of this effect appears to occur much earlier in life than previously suspected.
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